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temperature sensing circuitry for generating a 
temperature process value; 

setpoint determining circuitry for establishing a 
temperature 
airflow 



vset 



tpoint ; 

1 circuitry for generating an airflow 
setpoint in respdhse to said temperature process value and 



set 



>int ; 



said temperature , 

flow sensing circ^jtry for generating a flow process 
value in response to a predetermined set of flow sensing 
inputs; and 

damper control circuitry X^pr generating a damper motor Gf}^ 
operation signal to control the^amper motor in response to ^ 
said flow process value and said asnrflow setpoint, said damper 
control circuitry comprising a fuzzySJsogic control mechanism 
for implementing a set of fuzzy logic riHe-based instructions 
in generating said damper motor operating\^ignal 

J2 . ISae controller of Claim— 1-7 — wherein s\id temperature 
sensing circuistry, said setpoint determining circuitry, said 
airflow signal circuitry, said flow sensing circuit^, and 
said damper contro^circuitry are formed sufficiently small 
for placement on a single printe d ci rcuit board, said printed 
circuit board formed f or\placement on the damper motor when 
said damper motor is installed in the^damper shaft . 



— ■ 3. The controller of ClaitQ 1, wherein said temperature 
sensing circuitry, said setpoint determining circuitry, said 
airflow signal circuitry, and said flbw sensing circuitry 
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operate un&er an open protocol that permits system- wide 
control and Vionitoring of said controller within said variable 
air volume ais: conditioning system. 

4. TheX^oisjtroller of Claim 1, wherein said temperature 
sensing circuitry^ said setpoint determining circuitry, said 
airflow signal circuitry, and said flow sensing circuitry are 
associated to permi^t\££^s^re_jde pendent ope ration o f said 
controller . 



5. The controller \pf Claim 1, wherein said temperature 
sensing circuitry, san>d setpoint determining circuitry, said 
airflow signal circuitry /^i^d said flow sensing circuitry are 
associated to permit pressurA indejpen dent o peration _of said 
controller . 



/v. 



6. The controller of Claim, 1, wherein said controller 
further comprises circuitry for permitting a fire mode of 
operation for said variabi^ air volujne terminal. 

7. (CANCEL) 

8. The controller of Claim 1, furtl^er comprising 
circuitry for permitting* remote control of s^aid controller for 
controlling operation of &aid variable air volume terminal. 



(CANCEL) 
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10. (CANCEL) 



11. (CANCEL) 



12. (CANCEL) 



13. (CANCEL) 



14. (CANCEL) 



15. A method for controlling a variable air volume 
terminal , having a damper and a damper motor, comprising the 
steps cxI 

generating a temperature process value using temperature 
sensing circuitry; 

establishiWj a temperature setpoint using setpoint 
determining circuaStry ; 

generating an airflow setpoint in response to said 
temperature process val^e and said temperature setpoint using 
airflow signal circuitry^ 

operating said variabls^air volume terminal in a warm-up 
mode of operation 

generating a flow process \|blue in response to a 
predetermined set of flow sensing\£*y?uts using flow sensing 
circuitry; and 

generating a damper motor operatifc^K signal using damper 
control circuitry to control the damper tnotor in response to 
said flow process value and said airflow s^ettooint, said damper 
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motor operation^ signal generating step further comprising the 
step of implementing a set of fuzzy logic rule-based 
instructions in generating said damper motor operating signal 

16. 'The method of Claim 5, further comprising the step 
of forming sa\d temperature sensing circuitry, said set point 
determining circuitry, said air flow signal circuitry, said 
flow sensing circuitry, and said damper control circuitry 
sufficiently small for thesir placement on a single printed 
circuit board, said pri^^^^qircuit board formed sufficiently 
small for placement on the\damper motor when said damper motor 
is installed in the damper snaf t . - 



17. Tlrte method of Claim 15, further comprising the step 
of operating ^aid temperature sensing circuitry, said set 
point determining, circuitry, said air flow signal circuitry, 
and said flow sensxsKj circuitry under an open protocol that 
permits system-wide cb^rolN^nd monitoring of said controller 
within said variable air\volume air conditioning system. 



1 8 . The me 
of associating 
point de termini 
and said flow s 
operation of sa 



1 9 . The me 
of associating 




further comprising the step 
ing circuitry, said set 
r flow signal circuitry, 
permit pressure dependent 



urther comprising the step 
ing circuitry, said set 
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air flow signal circuitry, 



point determining ciiSrcuitry , said 

and said flow sens ing\^r^ui try to permit pressure independent 
operation caf said controller. 



^20. The Riethod of Claim 15, further comprising the step 
of permitting a ^re mode of operation for said variable air 
volume terminal . 

21. (CANCEL) 

22. The methoc^Df Claim 15, further comprising circuitry 
for permitting remote control of said controller for 
controlling operation of s^id variable air volume terminal 

23. (CANCEL) 

24. (CANCEL) 



25 



(CANCEL) 



26, 



(CANCEL) 



27 , 



(CANCEL) 



28 



(CANCEL) 
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19. A variable air volume air conditioning system, 
comprising : 

a controller for a variable air volume terminal; 
a variable air volume terminal comprising a damper, a 
damper motor%associated to move said damper, and a terminal 
controller for\ont rolling operation of said damper motor, 
said terminal controller comprising: 

temperature sensing circuitry for generating a 
temperature process \^lue; 

setpoint determining circuitry for establishing a 
temperature setpoint ; 

airflow signal d^sjrcuitry for generating an airflow 
setpoint in response to saict^femperature process value and 
said temperature setpoint; 

flow sensing circuitry\f or generating a flow process 
value in response to a predeterminAd set of flow sensing 
inputs; and 

damper control circuitry f orVjenerating a damper 
motor operation signal to control the dan^per motor in response 
to said flow process value and said airf\o\ setpoint, said 
damper control circuitry comprising a fuzzy \ogic control 
mechanism for implementing a set of fuzzy ldc?:\c rule-based 
instructions in generating said damper motor operating signal 



v 



<^30. The system of Claim 29, wherein said temperature 
sensing circuitry^ said setpoint determining circuitry, said 
airflow signal circii'i.try, said flow sensing circuitry, and 
said damper control circuitry are formed sufficiently small 



AU\40 10769.1 
103670-991260 



ATTORNEY DOCKET^JO . 
CSI1260 



08/932 , 652 



for placement ofi a single printed circuit board, said printed 
circuit board bertig formed for placement on the damper motor 
when said damper mo^or is installed in the damper shaft. 

31. The ^etem of Claim 29, wherein said temperature 
sensing circuitry\ said setpoint determining circuitry, said 
airflow signal circu^ry, and said flow sensing circuitry 
operate under an open ^^tocol that permits system-wide 
control and monitoring oS^ sa4d controller within said variable 
air volume aiV conditioning system. 

32. The system of Claim 29, wherein said temperature 
sensing circuitry>\said setpoint determining circuitry, said 
airflow signal circuitry, and said flow sensing circuitry are 
associated to permit prv^T&^ure dependent operation of said 
controller . 



33. The system of Claim 29, wherein said temperature 
sensing circuitry, S^id set point determining circuitry, said 
air flow signal circulyfr^ and said flow sensing circuitry, 
are associated to permit\ pressure independent operation of 
said controller. 



0,A>, 



35. 



(CANCEL) 




-^-34. The systefo^pf Claim 29, wherein said controller 
further comprises cir<^i^i4^ry for permitting a fire mode of 
operation for said variahje^^ir volume terminal 
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36. The syste^Kof Claim 29, further comprising circuitry 
for permitting remotevspntrol of said controller for 
controlling operation ofs^aid variable air volume terminal 

37. (CANCEL) 



38. (CANCEL) 



39. (CANCEL) 



40. (CANCEL) 



41. (CANCEL) 



42. (CANCEL) 



43 . A contrs^ler for an environmental control system, 
comprising : 

temperature circuitry for receiving a signal representing 
a temperature process vaNLue; 

setpoint circuitry fo^ receiving a signal representing a 
temperature setpoint ; 

demand signal generating ^Lrcuitry for generating a 
demand signal in response to sai^temperature process value 
and said temperature setpoint; 

flow sensing circuitry for gen^rVting a flow process 
value in response to a predetermined se\ of flow sensing 
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inputs; aWl 

flow mfedium control signal generating circuitry for 
generating a ^low medium control signal to control an actuator 
in response to S^id flow process value and said demand signal, 
said flow medium c^ont^rol signal generating circuitry 
comprising a fuzzy lG*gi\ control mechanism for implementing a 
set of fuzzy logic rul^vbased instructions in generating said 
flow medium control signai. 

44. The controller of Claim 43 wherein the flow medium 
control signal generauing^ circuitry is operable to generate a 
flow medium control signal Xp an actuator, such that the flow 
medium control signal repisesent-s an offset, and wherein said 
offset represents an incremental move of the actuator. 

45. The controljSer of Claim 43 wherein the flow medium 
control signal generating circuitry is operable to generate a 
flow medium control signa\N:o an actuator, such that the flow 
medium control signal represents instructions to the actuator 
to move the actuator from a f\j*st position to a second 
position . 



46. A method f*&r controlling an environment, comprising 
the steps of : 

receiving a signal Representing a temperature process 
value ; 

receiving a signal representing a temperature setpoint; 

iqnavl in 



generating a demand signs 



response to said 
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temperature pr£rskss value and said temperature setpoint; 

generating a ^low process value in response to a 
Predetermined set of\Mow sensing inputs; and 

generating a flowNji^ium control signal to control an 
actuator in response to ^idvflow process value and said 
demand signal, said flow me^iurrt\control signal generating step 
further comprising the step xfrrolementing a set of fuzzy logic 
rule-based instructions in generating said flow medium control 
signal . 



47. The method d^\Claim 46 wherein the flow medium 
control signal generatin^^tep comprises generating a flow 
medium control signal to a\ actuator, such that the flow 
medium control signal represents an offset, and wherein said 
offset represents an incremental move of the actuator. 



48. The metnted of Claim 46 wherein the flow medium 
control signal generating step comprises generating a flow 
medium control signal ^hp^an actuator, such that the flow 
medium control signal re^^nts instructions to the actuator 
to move the actuator from ^ first position to a second 
position . 



Add the following new claims 



(NEW) A controller for a variable air volume 



terminal . of a variable air volume air conditioning system, 
comprising; 
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temperature sensing circuitry for generating a 
temperature process value; 

setpoint determining circuitry for establishing a 
temperature setpoint : 

airflow signal circuitry for generating an airflow 
setpoint in response to said temperature process value and 
said temperature setpoint: 

flow sensing circuitry for generating a flow process 
value in response to a predetermined set of flow sensing 
inputs: and 

damper control circuitry for generating a damper motor 
operation signal to control the damper motor in response to 
said flow process value and said airflow setpoint. said damper 
control circuitry comprising: 

a fuzzy logic control mechanism for implementing a 
set of fuzzy logic rule-based instructions in generating said 
damper motor operating signal: and 

circuitry for automatically stopping movement of the 
damper at a control stop position for the damper, 

A* A? 

5-0 . (NEW) The controller of Claim &3 . further 
comprising circuitry for permitting a warm-up mode of 
operation for said variable air volume terminal, 

5rL . (NEW) The controller of Claim 4r9 , wherein said 
/V 

damper control circuitry further comprises circuitry for 
automatically calibrating the damper stroke of the damper in 
the variable air volume terminal . 
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A^ <#? 
52 . (NEW) The controller of Claim 4r9 . wherein said 
sx , 

damper control circuitry further comprises circuitry for 
manually driving the damper of the variable air volume 
terminal . 

5-3 . (NEW) The controller of Claim 4-9 , further 

. ^\ 

comprising Hall Effect circuitry for identifying and 
controlling operation of said temperature sensing circuitry, 
said setpoint determining circuitry, said airflow signal 
circuitry, said flow sensing circuitry, and said damper 
control circuitry upon placing a predetermined magnet device 
proximate said Hall Effect circuitry. 

(NEW) The controller of Claim wherein said 

damper control circuitry further comprises circuitry for 
counting alternating current voltage frequencies to said 
controller and determining from said alternating current 
voltage cycles the position of the damper in response to 
operation of said damper motor. 

A3 

. (NEW) The controller of Claim 4r$ . further 

— 

comprising a shield surrounding said flow sensing circuitry 
for limiting affects of temperature variations on operation of 
said flow sensing circuitry. 

So 

so . (NEW) A method for controlling a v aria ble air 
volume terminal, having a damper and a damper motor. 
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J- comprising the steps of; 

generating a temperature process value using temperature 
sensing circuitry; 

establishing a temperature setpoint using setpoint 
determining circuitry; 

generating an airflow setpoint in response to said 
temperature process value and said temperature setpoint using 
airflow signal circuitry; 

operating said variable air volume terminal in a warm-up 
mode of operation 

generating a flow process value in response to a 
predetermined set of flow sensing inputs using flow sensing 
circuitry; and 

generating a damper motor operation signal using damper 
control circuitry to control the damper motor in response to 
said flow process value and said airflow setpoint, said damper 
motor operation signal generating step further comprising the 
steps of; 

implementing a set of fuzzy logic rule-based 
instructions in generating said damper motor operating signal; 
and 

automatically stopping movement of the damper at a 
control stop for the damper. 

5*7 . (NEW) The method of Claim -5*6, further comprising 

— st— 

the step of operating said variable air volume terminal in a 
warm-up mode of operation. 
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_5lf. (NEW) The method of Claim 56-. further comprising 



the step of automatically calibrating the damper stroke of the 
damper in the variable air volume terminal . 

5^T. (NEW) The method of Claim JE& . further comprising 
the step of manually driving the damper of the variable air 
volume terminal . 

6tfl (NEW) The method of Claim £rf> . further comprising 
the step of identifying and controlling operation of said 
temperature sensing circuitry, said setpoint determining 
circuitry, said airflow signal circuitry, said flow sensing 
circuitry, and said damper control circuitry by placing a 
predetermined magnet device proximate a Hall Effect circuit of 
the controller. 

6<iff (NEW) The method of Claim Slf^ further comprising 
the step of counting alternating current voltage frequencies 
to the controller and determining from the alternating current 
voltage cycles the position of the damper in response to 
operation of the damper motor . 

J&2 . (NEW) The method of Claim further comprising 

the step of limiting affects of temperature variations on 
operation of said flow sensing circuitry using an enclosed 
shield surrounding the airflow signal circuitry. 
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6*3 . (NEW) A variable air volume air conditioning 
system, comprising: 

a controller for a variable air volume terminal; and 
a variable air volume terminal comprising a damper, a 
damper motor associated to move said damper, and a terminal 
controller for controlling operation of said damper motor, 
said terminal controller comprising; 

temperature sensing circuitry for generating a 
temperature process value; 

setpoint determining circuitry for establishing a 
temperature setpoint ; 

airflow signal circuitry for generating an airflow 
setpoint in response to said temperature process value and 
said temperature setpoint; 

flow sensing circuitry for generating a flow process 
value in response to a predetermined set of flow sensing 
inputs; and 

damper control circuitry for generating a damper 
motor operation signal to control the damper motor in response 
to said flow process value and said airflow setpoint. said 
damper control circuitry comprising; 

a fuzzy logic control mechanism for 
implementing a set of fuzzy logic rule-based instructions in 
generating said damper motor operating signal; and 

circuitry for automatically stopping movement 
of the damper at a control stop position for the damper. 
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&4T. (NEW) The system of Claim 63. further comprising 
circuitry for permitting a warm-up mode of operation for said 
variable air volume terminal . 

SSr. (NEW) The system of Claim j&3. wherein said damper 
control circuitry further comprises circuitry for 
automatically calibrating the damper stroke of the damper in 
the variable air volume terminal. 



,6j6^T (NEW) The system of Claim wherein said damper 

control circuitry further comprises circuitry for manually 
driving the damper of the variable air volume terminal. 

.^7-. (NEW) The system of Claim further comprising 

Hall Effect circuitry for identifying and controlling 
operation of said temperature sensing circuitry, said setpoint 
determining circuitry, said airflow signal circuitry, said 
flow sensing circuitry, and said damper control circuitry upon 
placing a predetermined magnet device in proximity to said 
Hall Effect circuitry. 

(NEW) The system of Claim 63. wherein said damper 
control circuitry further comprises circuitry for counting 
alternating current voltage frequencies to said controller and 
determining from said alternating current voltage cycles the 
position of the damper in response to operation of said damper 
motor . 
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5^ 



(NEW) The system of Claim 63. further comprising a 

— _^ 

shield surrounding said flow sensing circuitry for limiting 
affects of temperature variations on operation of said flow 
sensing circuitry. 



(NEW) The controller of Claim 43. wherein the 
troller is a variable air volume terminal controller and 




wherein the environmental control system is a variable air 
volumeVair conditioning system. 



troller of Claim 43. wherein said 
actuator is aS^ontrol v alive actuator for adjusting the flow of 



72^ ( 
temperature c 



f Claim 43. wherein said 



said setpoint circuitry, said demand 



signal generauijrf^ circuitry, and said flow sensing circuitry 



operate under an open pro 



that permits system-wide 



control and monitoring of 
environmental cont ro"3 



jro^^y^tem. 



controller within said 



73 



(NEW) The controller of XZlaim 43. wherein said 



temperature circuitry, said setpoint ^circuitry, said demand 



signal generating circuitry, and said flow sensing circuitry 



are associated to permit pressure dependent operation of the 



controller , 



v 
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74 . (NEW) The controller of Claim 43 . wherein said 
temperature circuitry, said setpoint circuitry, said demand 
signal generating circuitry, and said flow sensing circuitry 
are associated to permit pressure independent operation of 

:r^Ll erT _ C » ^ 



said controsller . 

75. (NEW) 
comprising HaL3f E 




r of Claim 43, further 



:ec t circuitry for identifying and 



controlling /operation of /said^~t^tttperature circuitry, said 



setpoint oarcuitry, saa?d demand signal generating circuitry, 
said floW sensing &£frcui^ry, and said flow medium control 
signal qe^erating^\rcuitr^\upon izflLacing a predetermined 
magnet device proximate said^^ka^l Effect circuitry 



76 . (NEW) The coi 



>ller oil Claim 43, further 



comprising a shield^^urrounding said flow sensing circuitry 
for limiting affects of temperature variations on operation of 
said flow sensing circuitry. 

77 . (NEW) The method of Claim 46, wherein the 
environmental control system is a variable air volume air 
conditioning system. 



78 



(NEW) The method of Claim 46, wherein said actuator 



is a control valve actuator for adjusting the flowxof water 
through a heating coil . 
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